Random walks


A random walk consists of a certain number of steps.  For example, for a random walk of ten steps along the x-axis, you can move up to ten steps in either direction, or end up on any even number between ten and negative ten, including zero.  To find the probability of landing on each even number between ten and negative ten, you can use Pascal’s triangle.  
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           1      5         10       10         5         1



        1     6       15       20          15       6        1



    1      7     21       35       35           21      7       1



1      8     28      56       70        56          28     8       1


         1     9     36      84     126      126       84        36    9        1


      1    10   45     120    210    252       210      120    45     10      1


To get Pascal’s triangle, start with the number 1 (line 0), line two will be 1, 1, line three will be 1, 2,1 (line one is 1,1, and 1+1=2).  Line three would be 1,3,3,1, because the numbers in the line above it, to the left and right, are 1 and 2, and 1+2=3.  This pattern continues throughout Pascal’s triangle for as far as you wish to take it.  To find the probability of landing ten steps away from zero, your starting point, on a ten step random walk, go to line 10.  Line ten contains the numbers 1, 10, 45, 120, 210, 252, 210, 120, 45, 10, 1.  Add the numbers 1 and 1 to find the probability of landing 10 steps away from zero, and put this number over 814. The 814 comes from adding all of the numbers on the tenth row, and represents the total possibilities.  To find the probability of landing four steps away from zero, go to the fourth number from the outer edge, 120.  Add the two 120’s to find the probability of landing four steps away from zero, your starting position.  The probability of landing four steps away from your starting position is 240/814, or   (Notice that on Pascal’s triangle, when finding the probability of landing a certain number of steps away, the outer numbers, the two ones, represent the probability of landing the maximum number of steps away, and as you go inward, the numbers, if the maximum number is even, go down to the next even number, and if the number is odd, go down to the next odd number.)

